Assembly of the gamma-secretase complex involves early formation of an intermediate subcomplex of Aph-1 and nicastrin.
The gamma-secretase complex is an unusual multimeric protease responsible for the intramembrane cleavage of a variety of type 1 transmembrane proteins, including the beta-amyloid precursor protein and Notch. Genetic and biochemical data have revealed that this protease consists of the presenilin heterodimer, a highly glycosylated form of nicastrin, and the recently identified gene products, Aph-1 and Pen-2. Whereas current evidence supports the notion that presenilin comprises the active site of the protease and that the other three components are members of the active complex required for proteolytic activity, the individual roles of the three co-factors remain unclear. Here, we demonstrate that endogenous Aph-1 interacts with an immature species of nicastrin, forming a stable intermediate early in the assembly of the gamma-secretase complex, prior to the addition of presenilin and Pen-2. Our data suggest 1) that Aph-1 is involved in the early stages of gamma-secretase assembly through the stabilization and perhaps glycosylation of nicastrin and by scaffolding nicastrin to the immature gamma-secretase complex, and 2) that presenilin, and later Pen-2, bind to this intermediate during the formation of the mature protease.